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1- -nmM^^m-m^, ti^^^^u^mi^^ff^^m^rum, ^ 25-300 

'C&ijMm^mP^'^m^MmM^CTE^ 22-32 x lo'^/x:, iMft^t^^^MW^fc 
ify'^^^-f^^Mr^liXTm.^'- 60-75 Si02 , 8-20 AI2O3 . 2-10 ZnO , 1-6 
MgO . 1-10 Ti02 . 0-6 ZrOz. 0-3 BaO , .^tX^^^^t^ 5.5 65 ZnO+MgO . 

4 6«? TiOj+ZrOj. 

2. iolX^J^^ 1 ^i3t^.^.l^:^T 850 T:. 

3. iPWJ^^ 1J^^^6<]^3^-I^^, ^ CTE 25-30 X IQ-VC. 

4. ^p;R?fiJ^:^ 3 Bf^^^m-m^, ^^^j^i^i^^ 875 x:. 

5. taumm^ 3 m^^^m-m"^, ^jk^^^n^x^ 900 -c . 

6. iP*5lflJ|?^ 1 m^^^^-m^, ZnO+MgO 6<J,^.g/h^*'4l 10 MM. % . 

Y2O3. P2O5. RbjO. WO3. CaO. SrO, Nb205. AIF3 , B2O3. 

Ce02. ^^ie^fni^-HstJ^K}^:^, n^^^^i^^ii 5 Mi% . 

MUm^^ 1 PJi^^^m-m^, -^^^^m^UiO. NajO. CaO, SrO 

fq K20 ^m-n^^ms.^, ^^mm.^^i&'^mA^=f 3 s s % . 

12. ^I^m^^ 1 J^i&&5l^^l-iaiSg, '&WiSWi9'^Tl-6<jm^Ji: 65-75 
SiOa. 10-15 AI2O3, 3-7ZnO. 2-5MgO . 4-8Ti02s 0-4ZrO2^ 0-2 BaO . 
^■X=^^^=ft^ 6 ^ ZnO+MgO , 4 ^ Ti02+Zr02. 

13. iiaumm^ 12 mmm^^-m%, ^ik^a^X'^sso-c. 

tSiUm^^ 12 m^^^m-m^^, ^ CTE^ 25-30 X iQ-'/X:. 

16. 14 m^m^m-m'^. nmtAm^=f 900 x:. 

17. tRUm^y^ 12 JSffi^6<J^3^-l^^, ^4* ZnO+MgO 65.g.*^'5/hT 101:1: 

%. 
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18. tnm\^^ n pjf^&i}^m-m^, -^^n^m^p-^^mtfym^itm^ 

Mm.it^. Y2O3, P2O5, RbaO, WO3. CaO. StO . NbjOs. AIF3. CeOa, 

BiaOj. Ta203. GajO^. PbO ^ LajO^ 6^^^. ^^^.^S^f ^iS 8 % . 

20. WJM:^ 12 j9fi^&&S^^-P|^, -e^^:^ i LizO , NajO . CaO . SrO 

m K20 ^^-^^^nm^, ^mm^&^.^.^i/hf- 3 m*% . 



1997^3^ 31 HJi^6<lM>fe? "lt^-|8|^" S^lUg^^J^* 09/030,863 iM 

09/030,863 ^^m'^^m^m^^-mmm^^^0^B^> xM&nu^^Bm^ 
^&^m&^j^M-Mmm^%^. 09/030,863 ^^m^^^m^^-m^&^mmm^ 

M^^m^^mm^{C.T.E^ 32-42 ^ 10-'/T:)^^E5@g. 

^. q5E 25-1000 X:6«J?g;S«^fflrt^0J!fe^#T«J 32 - 10-'/X:^jait^,^Mii 850 

m^'^^-n'^^^Tnm.^- 60-75SiO2. 8-20AI2O3. 2-10 

ZnO . 1-6 MgO. 1-10 Ti02. 0-6ZrO2. 0-3 BaO , ^^^X=f'WL^^ S.S ^ 
ZnO+MgO, ^.^i'^-Xf A^T\0^■^ZxO^. 

7jc@ «jt0J" ^^^^E7feT^e<JP^J)iLE(400-700nm). 1.1mm 

^— ^S^Jj^lt^. '^Jj^^P^£ 350-400nm 6<j3fc1tEiSlt^:;'CTp 50 % . 

lO-Vt:. 25-30 X 10-Vt:, ^^iSt^.^Sil 850 r, jG^Mil 875 x: , :^ 

@J{t3t^5t^-^^AW^Si^e^^m^tt,^ 900 -c 24 /hB^fq 

1000 t:6<j?a^TBim^ 8 /hBtM^#iaffi, ^ft, -tfc^f 

( iif JlPg— ) ^^B5|=Bdt$^^^©^^*^(Zn,Mg)Al204. 
^-^^^Mfi^J^-fe^raffi. ^P«:ft^. Mg-iSM-fe^. P-^^S^^^MgTijOs. 

6t)^^^s%ffiM^"l^ 75 W^."/^ MM'^'^-^ 85 , :^iff S^^tS 95 . 



» • • • • 



«|ffi^6<JB(ri4^5^j^nI^ 1575-1650 X:6<jS^ltTi^$!l. 

10 #5y3t'^^^*>t-ffi^ AMLCD Mi^, @jfcj^Mi3g5&%j^pri:^s^^^>^-±, 

■^:km^:^^^m':k^B^m^'m-m%. '^mmmmi^^ify^ 22-32 ^ wv 
20 t:, 850 ic . ^^mi^m^^'^^^K^'^^m-^^^if^^^rn 

5@^^*:(Zn, Mg)(Al, Ti)204 . 

Si02 60-75 ZrOz 0-6 

AI2O3 8-20 BaO 0-3 

ZnO 2-10 (ZnO+MgO) ^5.5% 

MgO 1-6 (TiOz+ZrOz) >4% 

TiOz 1-10 



^^h, tn^'Z^^, muA^^s %^nt:mitmmn,it<^. in Rbzo. W03, 

NB2O5 . AIF3 . B2O3 . Ce02 , Y2O3 ^ P2O3 W^'Mj^ 8 % CS2O . BizOs > 
TazOs. GasOa. PbO^La203. K2O v NaaO . LijO , CaO ^ SrO StlJoAi^g^ 

WCi^M. AI2O3 jl^^:5"(Zn, Mg)Al204(l ^^(ZnO, MgO)-^ 1 AhO^^^) 
WL^XiEk. Al2O3Ma20 %, ?g:ietaS(liquidustemperature)±?l-, ^^^^ 

Mgo fq zno AI2O3— #±^Jt^^H^H%^2|^6ti^^ia^. Silt, ^m^^^^ 

^^mm 2 % . zno ^^f?j!3i/h^ 10 am % . m^^^M^ifciiEM^it^jeiiii^ 
m iiuMg-^^^^. MgTi205 ) ^fe^. T^mmrs^^^mmMmr 

j^. @ltfc^:^MgOS^^6 %. 

^^&^WLmummM:±^, ^^^um&^^misb^, pjf\>m^^^^^^M^. 

m^^, ^:^r^^^B^mmRr^iS^i^^^, wm^^^m^^&^^i^^^, m 
0 %m^':k^B^m.^^^ 5 % m TiOi^^^m, fB^^ Mgo -^s^^:;^^ 2 s*% 

^^^^EZrOjtfeH^TiOj-^S^-^^ 7.5%. 
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SiOj 60-75 Zr02 0-6 

AI2O3 8-20 BaO 0-3 

ZnO 2-10 (ZnO+MgO) >5.5% 

MgO 1-6 (TiOz+ZrOz) >4% 

Ti02 1-10 

SiOz 65-75 ZrOz 0-4 

AljOs 10-15 BaO 0-2 

ZnO 3-7 (ZnO+MgO) >6% 

MgO 2-5 (TiOj+ZrOz) ^4% 

TiOz 4-8 

^75-200 A ( 7.5-20mn ). . n^^=Fjimum^^^ni^K-i-^mm^, -^^^^ 

i^^±m.MLlifM 875-1050 x:. 
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1600-1650 -C^^i^i^^mU 4-16 4^Bt,^m^±^mm5"^ 6"x o.5"6<7/Jsjt. 
725-750 "C l/jNBt. mBK^^U^. Ai^^/|N>t-±-® 

775-800 T:^^ 1-2 /hBt. fii^:^ 950-1050 X: 2-4 /hflt. -^^^^^gfi^Jig^Tlc X- 

^9^H;fS;i^<$ H^B 5" S ^#:(s.s.). 
it^^^-J%^6t?Mj^?^®^(S*%): 60-75 Si02. 8-20 AI2O3 . 2-10 
ZnO. l-6MgO. 1-20 TiOz^ 0-6 Zr02. AllAefe^^J(<3%, $P BaO ^ CszO)^ 

m^^mnnm, ^ 1600-1650 ■c&ti^iti^t^^^j4-i6/hflt. ^m^m^± 

^^i^5^^/h>i-. >l^l53^/h>t^ 725-750 x:Tii;5A:i/hBt, mjs^i^it^. hK.^ 

775-800 X:^^ 1-2 />0^, miB^ 950-1050 t: 2-4 ^m^m X-|t 

^^&ltS7|^M^^5^-l^^^6<|^^;fS. 25° - 300 
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9 


10 


11 


12 


13 


14 


SiOj 


72.4 


71.3 


70.2 


71.6 


72.4 


73.2 


71.6 


AI2O3 


11.9 


13.0 


12.8 


12.7 


11.9 


13.0 


12.7 


ZnO 


4.4 


3.2 


5.8 


4.4 


4.4 


4.4 


4.3 


MgO 


2.2 


3.2 


1.8 


2.1 


2.2 


2.2 


2.1 


BaO 


1.2 


1.3 


1.3 


1.2 


1.2 


1.2 


- 


B2O3 


— 


— 


— 


— 


1.0 


- 


- 


CS2O 














2.2 


Ti02 


5.0 


5.0 


5.0 


5.0 


5.0 


4 0 


5 0 


ZrOz 


3.0 


3.0 


3.0 


3.0 


3.0 


2.0 


2.0 


NH4NO3 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


AS2O5 


0.5 


0.5 


0.5 


0.5 


0.5 


0.5 


0.5 


H.T. 


800/1 


800/1 


800/1 


800/1 


800/1 


800/1 


800/1 




1000/2 


1000/2 


1000/2 


1000/2 


1000/2 


1000/2 


1000/2 


CTE(x lO-^/C) 


25.2 


27.3 


26.7 


25.2 


26.3 


24.7 


25-3 




909 


908 


916 


938 


878 


929 


910 


ii:5Ac,^(t:) 


991 


988 


997 


1014 




1006 


993 




2.54 


2.54 


2.57 


2.54 


2.53 


2.52 


2.54 




2.50 


2.50 


2.53 


2.50 




2.47 


2.49 




1485 


1480 


1475 


1480 




1490 


1440 










6500 






15500 


























1449 






1470 










1316 






1327 










1222 






1217 
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}km^!k^.^M7i 900 Tc . 

15 ^mM9(C.TJE=27 io-Vx:)fq$^^j ii(C.T.E.=25 lo-^x:) 

20 d^^m^^^xm^mmn^^^it. 
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1 


2 


3 


4 


5 


6 


7 


SiOz 


64.8 


63.4 


66.3 


67.0 


65.8 


68.7 


70.7 


AI2O3 


15.8 


17.3 


15.5 


15.7 


15.4 


14.1 


12.9 


ZnO 


7.5 


6.4 


5.8 


3.9 


7.0 


5.2 


4.8 


MgO 


2.1 


3.2 


2-8 


3.9 


2.2 


2.6 


2.4 


BaO 


1.7 


1.7 


1.6 


1.6 


1.6 


1.4 


1.3 


TiOz 


5.0 


5.0 


5.0 


5.0 


5.0 


5.0 


5.0 


Zr02 


3.0 


3.0 


3.0 


3.0 


3.0 


3.0 


3.0 


NH4NO3 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


As-.0« 


0.5 


0.5 


0.5 


0.5 


0.5 


0.5 


0.5 


H.T. 


800/1 


800/1 


800/1 


800/1 


800/1 


800/1 


800/1 




1000/2 


1000/2 


1000/2 


1000/2 


1000/2 


1000/2 


1000/2 


CTEC* lO'^/x:) 


31.3 


32.7 


30.2 


30.4 


30.9 


28.3 


27.3 




910 


903 


924 


898 


907 


902 


908 




988 


982 


1000 








990 


^;g(g/cm^) 






2.62 


2.59 


2.64 


2.59 


2.56 










2.55 


2.59 


2.54 


2.52 










12.8 


12.9 


12.6 






1480 


1450 


1485 


1485 


1490 


1490 


1475 










1800 


1500 


2500 












1530 


1518 


1572 












1363 


1353 


1395 












1242 


1235 


1270 












1149 


1146 


1176 
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